SUMMARY Differential lymphocyte and plasma cell counts and measurements of mucosal architecture were studied in small intestinal biopsies from 17 controls and 17 patients with untreated uncomplicated coeliac disease of whom five also had dermatitis herpetiformis. Intraepithelial T-cell and plasma cell counts and measurements of mucosal architecture were not significantly different in the two coeliac groups but both groups differed from the controls. Lamina propria T-cell counts were significantly higher in the patients who also had dermatitis herpetiformis than in uncomplicated coeliac disease, with a significant increase in the Leu 2 (CD8) positive (cytotoxic/suppressor) T-cell subset. This suggests a specific abnormality of T-cell control of immune responsiveness in the pathogenesis of the skin manifestations of dermatitis herpetiformis which is not found in uncomplicated coeliac disease.
Patients with coeliac disease and the majority of patients with dermatitis herpetiformis (DH) have a very similar intestinal lesion.' 2 Like coeliac disease, DH responds to a strict gluten free diet and relapses after gluten challenge.3 In each condition there is evidence of disturbance of both cell mediated and humoral immunity in the small intestinal mucosa.`4 It is, however, uncertain whether gluten sensitivity in all patients is caused by a single mechanism or whether various mechanisms may operate in different individuals. Neither is it clear whether specific immunological changes might be found in the small intestinal mucosa of patients with DH which are different from those in coeliac disease.
The relationship of coeliac disease to specific HLA types suggests that there are genetic factors controlling the pattern of immune response in susceptible individuals.' Evidence that there can be heterogeneity in these responses comes from the demonstration that among coeliac patients on a gluten free diet, antigliadin antibody was increased only in those having the immunoglobulin heavy chain constant region allotype marker G2m(n). 6 To search for any differences in pattern of small intestinal mucosal T-cell and plasma cell populations among patients with coeliac disease and DH, differential counts of T-cells and of plasma cell isotypes were performed. Prospective statistical exploration of data from a previous study using cluster analysis had suggested that such differences might exist in coeliac patients with and without DH. Significant differences in the size of lamina propria Tcell populations were shown, although intraepithelial T-cell and plasma cell counts and measurements of mucosal architecture were not significantly different.
Methods

CONTROL SUBJECTS
Seventeen patients (10 men) undergoing routine small bowel biopsy for the investigation of diarrhoea or anaemia who were found to have no evidence of small bowel disease. Median age 29 years (range 14-69).
COELIAC DISEASE PATIENTS
Seventeen patients (seven men) undergoing routine small bowel biopsy for the investigation of suspected small bowel disease. Biopsies from all these patients showed either subtotal or severe partial villous atrophy. All subsequently showed marked clinical improvement on treatment with a gluten free diet and on further biopsy all have shown unequivocal histological improvement. Median age 49 years (range .
Five of these patients also had a rash suggestive of dermatitis herpetiformis. In one patient the condition was diagnosed before referral for small bowel biopsy, whilst in the remaining four a rash first developed at four, eight, eight, and 13 months respectively after commencing a gluten free diet. Both patients tested for dermal IgA were positive. All three of the five DH patients tested had the typical HLA type of coeliac disease, HLA-B8, DR3. There were no differences in family history, age of onset, severity of symptoms or histological response to a gluten free diet between the groups of coeliac patients with and without DH.
SMALL INTESTINAL BIOPSIES
Small intestinal biopsy, tissue processing, staining for IgM, IgG, and IgA plasma cells by the PAP technique and for T-cell antigens using an avidinbiotin method on frozen tissue were carried out as previously described.47 Of the T-cell antigens used, the CD3 antigen is the closest approximation to a pan-T antigen, Leu 1 (CD5) is an antigen found on all circulating T-cells and thymocytes, and Leu 9 (CD7) is found on human T-cells and null cells. Leu 2 has been regarded as a marker for the cytotoxic/suppressor (CD8+) subset of T-cells, and Leu 3 as a marker for the helper/inducer (CD4+) subset. All antibodies except anti-CD3 were obtained from BectonDickinson, Sunnyvale, California, USA. Anti-CD3, as UCHT1, was donated by Dr P Beverley, ICRF Tumour Immunology Unit, University College Hospital, London.
MEASUREMENTS AND STATISTICAL ANALYSIS
Measurements and cell counts on the stained sections were carried out using a MOPPET image analyser as described previously. Bonferroni significance values. None of the differences between the two coeliac groups are significant. (range 1.26-3-42), and in the controls 5-50 (range 6.60-9.34). Again there was no significant difference between the two coeliac groups, but both differed significantly from the control group (p<0-001 in both cases).
From the Tables it can be seen that there were also no significant differences in any T-cell count in villous or crypt epithelium or in any plasma cell count between the two coeliac groups, although both differed significantly from the controls. There were, however, significant differences between the two coeliac groups in T-cell counts in the lamina propria. Discussion This study shows that although patients with uncomplicated coeliac disease and patients with CD associated with the characteristic manifestations of DH may have histology which is indistinguishable, with the same extent of villous atrophy and apparently identical intraepithelial T-cell and lamina propria plasma cell populations, they show significant differences between the T cell populations in the lamina propria.
In a previous study we have suggested that the significant increase in the density of T cells per unit length of surface epithelium and associated changes in Leu 1 (CD5), Leu 2 (CD8), and Leu 5 (CD2) expression indicate a distinctive population of intraepithelial T cells in coeliac disease. 4 The present study shows that there are very similar, perhaps identical, changes in these cells in DH. The uniform finding of these characteristic intraepithelial T cells and the similarity of their phenotype to that of T cell lymphoma arising in coeliac disease supports the suggestion that the pathogenesis of coeliac disease involves an abnormal polyclonal proliferation of T cells.8
As well as finding no difference in intraepithelial Tcells, the coeliac patients with and without DH showed no significant differences in measurements of villous atrophy or oedema (mucosal volume). Within the lamina propria, however, significantly higher counts of total T cells, identified by UCHT1 (CD3), Leu 1 (CD5), and Leu 9 (CD7) positivity, were found in patients with DH than in those with uncomplicated coeliac disease. The significant increase in Leu 2 (CD8)+ cells suggests that much of this must be caused by an increase in the cytotoxic/suppressor subset. The identification of the two subgroups explains the wide range of lamina propria T cell counts in the overall coeliac population which we have previously reported, with some clearly outside the normal range, but a mean close to that of the controls.4 It is also consistent with the report by Selby and colleagues of a slight but significant increase in the proportion of lamina propria CD8+ cells in a group of untreated coeliac patients amongst whom the presence of DH lesions was not defined. 9 Although a significant increase in IgA, IgM, and
IgG plasma cells was confirmed for both DH and uncomplicated coeliacs over controls, in the small numbers studied there were no significant differences between the DH and coeliac groups. The finding of raised plasma cell counts is in line with previous results for both DH and coeliac disease.3710
The pathogenesis of DH still needs clarification. In both DH and coeliac disease much attention is focused on the role of the T cells in the surface epithelium.34"" The results of this study support the suggestion that this is central to the pathogenesis of gluten sensitivity in both conditions. In the skin of patients with DH IgA deposition is a major feature.' " This IgA is dimeric and originates in secretory cells. 13 
